hp;u5*y-iz>x (el) iSffli. gH^feicjcyuM'tt^it 

Jl^#/i[3mT^J;5^1S^g3^^tLT^^ W1 0-1 6 29 59§ 



1 



5fcLfc«fiR*<0B^*+Lri^* (4#M¥i 0-1 4 4 9 5 7 -§-^$g) 0 mm 

1 0-1 2 546 9^$g) 0 ££U:, ^B^CDigmW^V^A^A, & 

«c*i»jh-r*afl«iT?, hsii^t i N^ffli^^7&<r^$ttT^-5 M20 

0 2-1 5 8 5 9 -^$8, 4#BB2 0 0 2-1 5 8 6 0#^$g) 0 ^^^^ 
-2 7 0 1 7 1 -SH>$g. ^BB^ 1 0-2 7 0 1 7 2 „ 

l^u ±mmatttmt Ltzvt&ommE lh«8*8it?i*, 

£f_. ±®fS3fe^pr«g<t Lf=ft#a>*r*tE Li«a*8iT?i*, a<HR4iB$ 

y m^;iAJf K— :7£;hTl*3fcB<&&<b*<ffilt£*i?\ z\<Dtzib. tT;±A 

B^m^A^tsi^tJttstL^iigs^a&ofco 



2 



/da yUTF. c c/m 2 /d a y • a t m£TF. H^jgfiiJ&t 1 . 

0 x 1 0' 2 Q ■ cmiaT« RTffiHJ«3 8 0-7 8 0 n mlcfcl*£3te2ffl^7&< 3 0% 

L J . ^«[±tt*Hf»*U. 2 e VJsLt<D$JBa>'>fc< Z*l 
&*«©^-C*y. itufBAy Tt£««f(7)J?^1 0~5 0nmfl)|ltfeS 

f> ft y s SfrtB/< y Ti4*sntf>J?<^ 1 o ~ 5 o 0 n mooiggg-c £ => ft 
xmrnomommtLx. mtmmt. »ttmt«Bfr&fty. o~ 

5 0 O n m(Dififfl-Cfcy . bJ|1$IH£3 8 0-7 8 O n m|:fclt§3feIW6 
*HK0)fte(Dai4it LTs MIS^II*. tt»^^4. 7 e V)il±<7>#JStf)'> 

«=> ft & ji t mrnmmtemmmtmfr htt&mt tmm £ *ifc«a£ t & y # s. 

2 O Q/DJ*nFT?fc£<fcdft«fi££ L7c„ 



3 



*mji<Dtti<DmmtLx, mtz&mz. tf^xttisu vu^>se m^z? 
c cd/< u T^mmm^mmT.miz^xmmmx^nM^M^mmm \z& y ^ 

&$^%n-mmmt&'ptj:< t^mx. mumi-m^umm\zm^-m^m 

t Ltz 0 

■h u±^i#«^b^y s mtm-mmmitfcMMity>}, mmm^co^tj: < t & 
imfrihtzz&omn&tLtzo ztz. mtm-mmzmm.-t&Tfrjiv&m 
&&tf/&tz\*T)i±> *j±m&miz* mt&ni-ffimummiz'gmzti&Tjvt) u 

^mma^mommt lx. mzm-mmmoimft-izo . i~io n mcDiBisiz 

fey. MIBtt^liiil^HJi^)m<^(i3~ 3 0 0 nm<7)fEHlcfc£cfc5£:*i/&<b: L 

*^0j(7)^(7)s^<!: lt. mtzmmmizmmmmu .0x1 o- 3 q • cm& 

T<D±m& £ WZ&MMit®}fr * ft 3 £ 9 ft«JS <h Lfco 
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U >y>£lcd: y»j*£;Kfci(D^fc3«J:5fc«fi££ Ltz a 

££t, fit, *^(c<fe+L«m-i«ffiiii:»-ia@Jita>iwicm^«ijii«fi 



mil*. *is^tiiw ha;us^^-b> h (el) u^^atD-n 
SSJ&S £ * T? fe h . 

0 214. ^©tilbf KP;U5^^-tZ> h (EL) Sfc^gSGMfeG) 
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nit hp;us^^-tz> h (el) ®^a^^acD-n 

^fr-st^^fey. toj-j zrmmmTjkm+cDT ft mm h^>^x£) cd 

iJitXH (#IJK.[£\ ^*£Jfr> 'J P >J#|jlXfI) T?(7)^P-trX;^$#Jlt-^<t. 
2 0 0 o Cia±(DlfSftt4^*il^^t,(DW^L<. 531, *7X, y'J^^i 

tK'Jx— rJU-f 5 h\ tK'Jx— r-;ux— f-;u>r h >H<7>s^*T*4^ffi 
*W«S4(D^b^l»ih-rSf=Alc % SW2(D'M< ££»«Ji»JSiElci*$/'j 

[MM] 

tiEL mmm^mm. i & m&-* h mmm 3 i* mnvmmfr cox* &*i 

ItmzmWtU < y @*rfitaJb<1 .0x1 0' 3 Q • cmklT<7)#JSfc6lM£*S«t 

N i. P d . C r A I N i C r -a1k^(DlkMW.l8LM t f 

0-7 8 0 n rr\<DmmiZ3Sl+Z>&mnMm<D%5.%m : £ 3 0%m±, Jf*L<[* 
5 0%gl±fr<5^tfcj:y. *«Jg4T?$g£Lfc3fejb<IMJg3T?JR#£;tx. Pi 
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mftsitiiftlcltmti (OHO AUSMS u v- 2 2 o o a) ss, * 

St * I c L> T ;IJ m £ ti 1 z m £ -f t (D "C fe -5 o 

&tz. 1*. In-Sn-O ( I TO). In-Zn-O (IZO), Z 

n— O. Zn-O-AU Zn— Sn— O. In— O. Sn-O, Cd-O, C 
d-In-O. Cd-Sn-O. Mg-In-O. Ca-Ga -0^<DSHt£tt 

mmitm* ±mF-yz*itz7$*)T-tz?jL>m<Dmm&nft=F. a-s \. a- 

SiC a-Cf®# H B B f*#ft, |/-C-Si, ^-C-O-S if«a B B 

C<D£?&G§MJf 3(Dll<?M*. #Wl~ : &cfc£#\ 4 0~5 0 0 nm<DigHpt3 % 
0 0-3 0 0 nm(7)®HP*q[Cfe-i)C«!:75)^^L< , PIJI 3 h&jftli 
1 Q/nJ5TFt?&<S;:£#*?£Ll\, HMiJl3 0>ff*«b<4 0 nm*;1§-efc^)i:. 

n%fewm < te&msrffo y . soonm^^t, 

6 ) icsm-pBrtstfis^ l y . pimm 3 1 mmm e t <om&^± c^c 

tiELiti^n $i)St^tii4it f§3tJim^b^-5^it. #g 
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s-c $ is y a -r tz #> iz s +##3teMtt tt-rzzt w&m-e fe * □ 
m izm it tzmmm&fr e> & a * & o t t, j= i\, 

■ ;±A$lt£ : m^EPJPBtlc^I^fcliiEftaAMcfcyiEn^aA-r^C^^-e 

# s iisfc f*mT;iAJi cfc y m^- a-t set 3&<-c # 
-^yyy^K) 7;us^AiH* (a i q 3) ^<£>#gmfeit^\ tK'Jvt- 

m izit& £ -a- 3 zl t iz & y . j; y ei^ we ^ < (DsEntf&itm caA^H^o 
3E?Lift^b^tti: Ltii, vt&frh>mmE LmwiEiis.Affimmiz&mztix 

l^<^^(Dt(D(D^^BM(D^(D^m^LX^m^^Ztt)<X^ o m^\Zlt, 
t*X (N-t7fJb) -N-7i-^>yy> (a-NPD), 4, 4, 4 - h 
U7, (3 ->fJl,7i-i^i-Jl7$/ ) hU7i-;b7 5> (MTDATA) 
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VCzK 7tx°'JX^b>v^^v^7x> (PEDOT), 7KU7x^U>t*_ 
1 0-3 0 0 nmggit^Z^^t^o 

7vit%!} (MX-lt. Li F, N a F. L i 0 2 . Mg F 2> C a F 2> B a F 2 ) 
^lfb*l-i> 0 -Ht><D^-e!f#IZT;U*l 'J±H#g(D^^<b#l (MgF 2 . Ca F 2 . 
BaF 2 ) fr\ ^ll4(D^14t#^(7)[^±7!)<|ll^^*-e$^L<^ffl$tL^o 

tfe^Zi^b, 0. 2- 1 O n mflJ^CDfGHTW^ Ll^o 

**3ft<tLTIi. Ba. Ca. Li, Cs. Mg^flfbtl, «^;±AJ1<7>J5^ 

it. +ftteftmm&&n&tz6bizmmitrf&wv& y „ o . 2 - 5 o n m. 

L<l*0. 2 — 2 0 n mff Jt^-^&o 

*T«*m<>: Ltli, /^V^i^n-f > (BCP), /\V^x^-> hPU> 

(Bphen) l^flf^Ci:^ K-^fIttl4iLtli, Li. Cs. 
Ba. S r mtfm-f t>*l<5o ±fE(D^M K— ^Jilzfclt^®^iiH4W^^<!: 
^JRO^Ht^f*. 1 : 1-1 : 3, £?£L<I*1 : 1-1 : 2ggtfe^ 0 - 

^•O. 3teitilt^#Rm^l3lt'<rltL^Z < ^J^)^bs 5-1 OOOnrru L < 

Ii1 0-1 0 O n mmf£.t-f& 0 
[/N*U7l4«Ji] 
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#J*_[£\ In-Sn— O. In — Z n — O, Z n — O s Zn-O-AI. Z n — 
S n-Ol£(Dig<b^£^lf&Z<t^£3o /^'J7tti«l5^|jtt5fcfe© 

c c/m 2 /d a y ■ a t m&TF. itfiS^I .0x1 CT 2 Q - cm 
pI^IHE3 8 0-7 8 0 n ml^fclf^^iSiiW 3 0 <K>1>Jl±V&>& Z trf 

m&Li\ fit, z<D&?tj:ftte&m-f&'< i JT&mnm5<Dmft-iz. &mfr 

Z>%:&Mm~e&> ; &Wi'&. 10^50 nrru£?f;L< 1*1 5 — 3 0 nmgfire&y % 
*raSfc^fr<i&&jil!lT : fc£i§-£\ 10~5 0 0 nrrK ^L<[J20~1 0 
OnmejST?*y. *t«il<b«lA^&«:*3»fll-Cfc*Jl* % 1 0 - 5 0 O n m. 
^L<tt20~200 nmUJtT? fc^„ 

mmmi 

tlELpftX^tl $fllfig-r§KffiJS6li. S^tt(Z>fe*»tt**^t> 
^-5t<D-T?fc*Lli!|#lZftlJ||B(*5E»:< . ffilTltfs In-Sn-O. In-Zn-O. 
Zn-O, Zn-O-AU Z n - S n -0^(D»1£&4b4fc£^If 5 CI 

Z(Dcfc-5^ISMJi6(DJ5<^l* 1 0 — 5 0 0 nm(D|gffl7b^*L< . 
RTttfHi*3 8 0-7 8 0 nmfZfctt-S3te2iMl*6 0 %£Lt 5 Z L 
l\> ISfiJS 6 <DJ5*.*< 1 0 nm*i-efc§iiiW+^i:^ l J, 500nm 

tali. 2 O Q/D^T-efe^Zi:^ LL^ 
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mzit. *f6^<o^«xL/^7 hp;u5*«v-tr> h (el) maa*^JB<D*fea> 

lf*s itti 2^:, zcitti 2±lz)«^i9:(tc,*LfcHMiJii 3, till 4. 

[*«*] 

«iELlikS$Sli **fiR-r-5**» 1 41*, 5gjtJUHa^e»3B:**3t, 
Sfc&WttHMEJi 1 3fiJlz]E?L;±Alife^LN|±iE?L;±A$liillJl$iSltfr^it^<!:t- 

(D SI&JI 

■ ;iAit£ : SIIEP^lcKSJi*f-lijEfl.;iAJl«fcyiE?L$aA-r«)^t^ 
-e # , Kll * A if J:Ut^ ;iAt 6 c t tfX*£ 3 
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Z??^1-±mm{*W. 4"DfII:A I , Zn. BeH. Tb, Eu. D 

fS3teJf<Dfl2fi£f±. #"J*_[*\ EPPJ;£, Y >^7vi7 hJiil^U/^- 

^r-r -/ 1°>^>£. /<— =1— h>£. ^"U— K=i— h;£. n— JU 



12 



If. 10~200 nmgSin:WW. 
(2) jEdFL^Attliil® 

lEdFl&Aiii&Jf li. Hill 3 let y aA**LfcjETL*»3t»f=li3|-r*«tl6 
£*rr*4i<DT?*y, :®jEmi$l$RSMi 3£*iteJli:<D|iiii=*ra£ 

-fr-SChlCcfcy, <i:y«^«^-C^<(DjE?L^5 l cJl[Z;±A$^^o 

jEnaAifrjUJii*, Mz.it. mmmi sfr^&AZfrtzjEnz&^izmtttm^i. 

-7^7^;U) -N-7i-M>yy> (a-NPDK 4. 4, 4-hUX (3 
- * jl-JIZ? ~ S ) h'j7i-JI/7S> (MTDATA) 

if e>*i§o*fc.*»^-*o*tSi Lrii.TK'J t-;^ju\v-;KPVCz), 

tK'J 3, 4X^U>ix7i-Jrv^^-^x> (P E DOT). tK'J 7 x^U>t*— b> 

IEfL;±Alaislli(DJ?<^(i!t#lc^Jpi[i/d: < % mz.lt. 1 0 ~ 3 O O n m. tft& L 
< #3 0~ 1 0 0 nmggttSCt^t^o 

yaA^^m^^^ic^jiicaA-r^^Hg. *>j:ia m^fsftjirt^ijj 
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*«-V»T;u*'j±a*M<DBIfl:ijB, L i F. N a F. l i o 2 . 

MgF 2 . CaF 2N B a F 2 ) t$rt<3* (f £ ft 5 „ Zft fcCD + TflSlZT;!/* U ±H# 
m<D7vitM (MgF 2 , CaF 2 . S r F 2 . B a F 2 ) j&< % 4 ©^3614 

^a>i$i±A<igft€)^-cjtf*L<ftffl$ft^„ zftii, r;ua 'j±g$a<z>?';Mb 

* tz , ^izn-r & IB ~ l&ffiJi 1 7tLt^>v^AiHba(DJ;? ft tt*B8ft36« 4 . 
6 e VJ^_h(7>M^b^#m^^fflt^fcli^, *-&1M5£LT, 

ftn^±i£\ m-mmm ^ i tm^tmt<D^.miz^it^ji^j^—mM^< 
i*fflHT?fc£o u&*u ^ft^ojKDiyiic-eis-r^m-isffijsi 5$tt*H»A< 

4. o e V )^T©iT ;iAi i 1 1. C t [: J: ij , i^OiiAmt4^o tt* 
g|IS^4. 0 e VaT(0W3N-i: LTIi. Ba. Ca. Li. Cs. Mg^flf 
£>ft<5>o 

<D AH t> ;± A $ ft*: m^- £ fgft JI 03 icttSt-T -5 - <fc tfX* # T? feft 

f^f«f#t3|JS^ ^:^L^j:LN 0 mf*|ft|zI3u Ay^^Q-f > (BCP), /<V^x^">h 
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P'J> (Bphen) Z?&mif&ZttfT*£&o 

«)l=j»fll^b^ST?fcy. 0. 1~50nm, JfSKliO. 1 ~ 2 0 n m. <£ 
y*f*L<J±0. 1~1 0nmiJ|ttl) o 

tiELW^n 1 $«A-r^«?-ii^Biji i ei±. tin 4,tm 
-nam 5©fiii<!:LT0iigi:, m^mmmt Lxo)mm<Dmj5$m-?z> 
t(DT?fe-So -(Dcfca^m^iiit^n i 6f*, n^m&^cDmmttmizT jut) 

•}->hP'J> (Bphen) W$*lf*CtA<T»#«, _hIE<7)T;U^ 'J # 

g. T;U^l U ±^S#M<»: LTI*. Li.Cs.Ba.Sr.Ca Wt<mf £*l<5<, 

^JSO^Uit^li. 1 : 1-1 : 3. $?£L<I41 : 1-1 : 2m&V&Z» 0 - 

#M^*(-Jt^TSL^Z<!:7bNP,, 3 ~ 1 O O O n m.$?£ L<l£3~300nrru 

cb y L < 14 1 0-1 OOn mmm.k-?&zkrfT2&&o 

ttmfrb#&b<DX'&tll£ftizMmtt< s 0lJ*l4\ I n-Sn-O (I TO). 
I n-Zn-O ( I ZO). Z n-O. Zn-O-A I. Zn-S n -OWCDMW. 

14^b^£^[f&c<fc#-e#3o cft^cD*-^ i to. I zo^ici?JL< 

&ffl£H&o i to. i zote»«ttfc«fctf3te2iaittj&«*<. mn^mtm^ 

CCOcfe 5 ^H— PS&jg 1 7 <Dj?<?*(4 1 O ~ 5 0 0 n mCD^H. 4#|Z 5 0-30 
O n m<DfgH7!)<Sf £ L < „ RTffifiSJtf 3 8 0~7 8 O nmlCfcl-J-S&Sia* 
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1 0 n m5fc;ire&3 £5&»ttj&qF+#£ & y „ 5 O O n m£g7L5 £#2ifi14*« 

a^^^-arf-a#i^ m—mmm 7\z9=? vimv>xmtf%± < &y l 
< 

^©<fc5&*— Bean 1 7 14, x/<*y*y>^su -f ^f-r 

m^e-Ajs^a^Js^iccfcy^-r^cdr^r^^o 0y*.i4. x/\°^su 

it£;K<£>o 

ft. *$6Et?I4. f -ill 1 7±lc^-^;u£Jifcj;t>V£fcl£fe» 

l-ttffc L TlESg L l^TJBJ* Lfc 0) <t f & - <t Jb<T? # h „ 
fefc»£3t{*Jll4s 3rao>«3fcfe*t«l!Bt*»». *fcl4^I^b$-B: 

JUL. d*l£:7;f h 'J V ^77 7 ^ tv ^ - " >n led: U 

immm 1 3 

MtLT, 2 5 mm x 2 5 mm. J5<7* 0 . 7 mm(75SB.E;tf ^Xttflx (NHf 

te^;ilzLfr^or^fc;tLfc^. h □ >X/s°y $ 'J >?mz& y A l& 

Jg 00 nm) £fl2fi£Lfro ±IBCDA I Bmi&tiLVlt* T./tvZtfT.tL 

XA r ££fflU E730. 1 5 P a, D Ctij7J 2 0 0 W<t Ltz a SfelC, ±SBfl>A 
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(I TO) (Dmm (I^2 0nm) &^<f* h □ £ 'J L J fl2j£ 

^J±A r : 0 2 = 1 O 0 : 1 ) U J±*l 0 . 1 P a , D CiUti 1 5 OWi L 

^ >^ (|fc) W: i&fa&imti Loresta-GP (MCP — T600K Z?U 

—^psp^^y {mmmm^ . 5mm) ^mi^xmm^mz^ijmmmKm^ 
800) zmitL. -?7.om%, mm (mmjs^xn m) inmd3m, 

x^U>^^-drv^^-^ x > (PEDOT) t/K'J 7,=F Is>X)1>t\k*— h (PS 
S) tflJI^t'fcS/W I^tiiB a y t r o n P CH8000^Xt°> 
=i— h&dJ: Uif, l£!ltLriE?L;±A$liilJi (Jl<^8 0nm) $ML/: 0 




*$f£xt:(l) , 



PEDOT-PSS 



-%^T\ i&mm (Mt;Uti p pmJilT). <S;lJf (7K^m;BS i p pmJiLT) 
#S<D^P — ^tK^X^IcT. IE7L;iAlli^li±[zTiBlt^ (2) TF^ft 
3*°'J (yt^f;i/vt*-b>7Jl/tU>-co-7>h7t» (PF)-Cfe-S 
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ADS (W iADS106GE) t?>:a- h;£(C£ y ftJ*LT«3t 
JB (I^8 0nm) $«MfcLfc. 




*£3t(2) 



P F 



©j&fiE-ei*, tx^^ilt, PS«jstisx-r-s«kajcfi2mm<o i 5-r 

m^;±AJl $ 2 »j£ L fc„ 
(f^5 0nm) Lt/\* 'J 714*1:11 1 L/C,, -©/^U7ttitI©M 

ICjfcJ&Lfco T i N5*JR<Z)J*JB|[*. X/^7^*XtLtAr t N 2 SffflL t J±* 
2xlO" 2 Pa. RF£ii±J10 0W, D CtU* 1 5 O Wt Lfr 0 
3fct,*T*. ha>7/^->$ 'J^&ICcfcy I TOSJg (J5<?M 5 O nm) 

a) j 7-r>«a)iasH$/^'jTi4a»sjs±icj^figLf=o±SEa> i t omm<Df&mit. 

X/SvZtfXt LTA r i:0 2 (DiS^tfX (fr^JtA r : 0 2 = 1 0 O : 1) 
ffl L, J±2] 5 . 5xlO" 2 Pa, RFHl^l OOW, DCtli^)150W. 

r*k Mltf^aMLhlc, ±SB£f^!M*T?&J&T i N»jRi: I TOlI« 

u t i N»jg^#t?i t omm<Dmm&trim&=m<t¥ <«o m^o r e s t 
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0-7 8 0 nmlZt$lfZ>ltmmm&mj£Ltz 0 *<Dfem. 7KIIWlj:0. 2 
g/m 2 /d a y> mmm&mtO. 2 c c/m 2 /d a y • a t m. g^gfcali 

3 . oxi o-"q ■ cm. ns&mnw-mmmmitm7 o%-v&-otz 0 

(7k^SutiE^<D;Si|£) 

7K^S:il»;Sl|^^a (MOCONfctM PERMATRAN-W 3/ 

3 1) 3 7. 8°C. 1 0 0 % R H (D^TilJ^-r &o 

(S!fiiiSii^£>Il|5l) 

i£fP§7DXiSiM;Ii]£igfi (MOCONttg OX-TRAN 2/20) 

%mi\ 23°C > 9 0%RH(D3M^-eiiJ5l-f £o 
(@WSfci(D;IiJ^) 

;IiJ^Lfca®*S^t (Q/D) \zmm (cm) ^T^fSfctfil: (Q ■ 
cm) ^ntHt^o mmtt^ ^—4^7,V)\s*lyV (#0 m Nano 

p i c s 1 ooo^i\ flI$T®£t+;If]^f £<> 
(^ciSMcD^) 

mw-^tftftftttimii am mmmimm UV-2200A) 

dHZ^ h P l J >?}£\z£ y S i 0 2 fll (J5<ft-5 ju m) £§lLt|]I 

<!: LTJMLfco J&llli. hirLTS i O x (x = 1 ~2) U X 

/^•^*'Xi:LtArtO 2 (0;i^ WAr : 0 2 = 2 0 0 : 1) 
L. J±730. 5Pa. RFJU731 50W. D C t±S7J 2 0 0 Wi: Ltz a 

^<Dmm e l a^Boi^MJi t mfamizMK 6 v $ehsd Ltz^m^mmit 

280mA/cm ! ^ IS (HttM) il'J^ bll'j^ Lfc^X 'J T<7)^[* 2 2 0 
0 0c d/m 2 T?feofco &tz. ±ES<DW^E LS^gI$2 0mA"e2 4 0B#Fb1 

mmmmzvtz&omft^vTM&itmmwLM-emm (3ofg) uf-^c^, y 
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immm 2 ] 

/«U7l43»Wii:LT. T i N j»Jg(0ft*3 U IC Z rNH (I^5 0nm) $ 
ft. nmmi t^mizLX. Z r N»JR£$t?I TO»Jgfl)aiSigin;fit£ai£ 

mnmmm. mmmmm. mm&tiite&zs'simms & 0-7 8 onmcm 
3t2ja$$aiSLfcteSs imMmmmito. 3 g /mVd a y . nnssa*!* 

O. 2cc/mVday ■ a tm, @tgfitt3. 4 x 1 0" 4 Q ■ c m % nlitfl 

±IE(D3r$§E L^^S<DI14I<!:^IIC«J±6 V £EPiQ Lf-B#<D*;jft^Jtl£ 2 
6 OmA/cm ! tfeiJ % ±® (I&4M) ftl*^ &J!g Lfc^X 'J 7<Z>jKfJg[* 2 O 
OOOc d/m 2 T*feofc„ ±IB©**E LS*gl$20mAT?24 0 B# 

Mill»»l*1±f=a(Dfe3txiJTai*3t^H«itT?«SI (3 0g) L^Z^ 
^-^XtK-v hl*#SL^ofco Z©fgJR<J:y, ±lSf§^X'JTT'f^ Z r N 

3Sje^p>^^/^ , j7'ttMJi*<#?E-r€>citiCcfcy. mmmmmmcommmxiz 
mmm 3 ] 

'VJT&mnmt It, T i N»JR<Dtt:byi=Auj*I* (I^3 0nm) £K 
(m^Jt5x 1 cr 5 Pa, j5g|iilS0. 5A/8>) T'JMLfctef*, H 

mmm. mmmmm. mm&tiite&irsimm3 s 0-7 8 o n miztsn^%m 

1 c c/m 2 /d a y ■ a t m, g^ff-S^Cl* 1 .6x1 CT 4 Q ■ cm. rT^MJCT 
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±K<D*r«E l i^iiroiiii t in lets 6 v&mmLtzm<Dm%L&g. 

tt3 3 0mA/cm 2 -efe^±I (KM/1) LfclS&X 'J 7* 

1 5 0 0 0 c d/m 2 -efcofco £fc. ±ISCD^^E Li^I$2 0mAT?2 4 

0^(Wmi*KilJ*1±fc^(Dfe3txg7'®$3t^«ttT?a« (3 0ft) Lfc^C 

u jtlUfr 'J 7teSMJi##£-r 5 Z <t led: y , MJ|»^a>BHII#A 

[iii 4 ] 

/<UTtt#*Jli: LT\ A u mm<Mtt> y IC A I gjg (S^3 0nm) £M 

ft. HJ£0|J1 tPtiHzLT. a i sSK£#t? i TO»tt®*ai«tatt£aiSL 

H^KSai^s MffitafcJ=tfpMS$im3 8 0-7 8 0 nm(::fc(t5#S 
«£ai3£Lfc*Sllis ;K^mil»[iO. 1 g/mVd a y s BHRSMfiO. 
1 c c/m 2 /d a y - a t m* H^jgirtf* 1 .5x1 0~ 4 Q ■ cm. alffiffiMlW- 

±u<d^ e l m^mw.(Dmmm t mmmizms. e v zmn l fcBtomst^jg 

I* 3 2 0mA/cm 2 -C ±® (MEM) fflj^&SIS L/cfgftx 'J 7<D»Jgfi 1 5 
0 0 0 c d/WTffcofco £fc> -tlECD^E Ll^if^ 2 0 m At? 2 4 O0# 

V— vxtfy h(i#^L^^ofc 0 ca>$g^«fcy, ±lH#S3feiy7-ei±* Aii 

M^b^^/N'gT'tt^mJi^^-r^C^lCj; y % P£ffi»^j£fl#(Dift*S*AI::«J: 
[H»J5] 

/\*yTtt««ji<bLT.T i Nmm<Dftt>vi~mm&it®T'fo& i toiki 

<^5 0nm) Zf&mLtzmZ. H»J 1 £ HflllC Lt % tiELifgt^i 
Lfcc I T OBmOf&mit. X/<v$tfXt LT A r U E^3x10" 2 

Pa s RFtti2)5 0 0W\ DCft^M 0 OW. J&JffiilJt 1 A/S>i:Lf=o 
ft, wn £p«iclt, /*y7tt»H£LT©I TO»ffl|££t?HHII 
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3 8 0-7 8 0 nmizt$if&]tmmm$m&Ltzifeg;. 7kmnmmmit o . 2 g 

/mVd a y. MMBtM^lt 0 . 2 c c/m 2 /d a y ■ a t rru S^lSta!* 2 . 

5 x 1 o- 4 q • cm. oi&mmw-isimmmtifo 1 o%T?a&ofc 0 

li2 8 0mA/cm ! t^^ ±S (^IJf) fflj^&H!^ LfcSgpfeX 'J T(Djgj£l£ 
2 7 0 0 0 c d/m 2 T:$)ofco ±fECQ«E L^gl^20mAt24 

Ale J: SfgJfeJi-^m^a AJSOBHbtfR&it $titl>-5ct jb<«tBS*Lfco 
[HWJ6] 

-Ov^AffifS (I ZO) »fflS£fl2j£Lkte(*. 3l»iJ5<!:|B]f$|-LT. «E 

Ltzmm* z 0Q/n-e&^>tz o -£tz. mmmi tmmzLx. i zom©7K 

ftSlSiM* IftXaSiM* @^Stafc«J:^prSfUl8 3 8 0-7 8 0 nmlcfclfS 
^iS»^;Ij^Lfc$S^. ?K£i*t2MteO. 2 g / m 2 /d a y N 
0. 2cc/mVday atm, it»2. 4 x 1 0 " 4 Q • c rru WlM 
Hlc^±SlM^[i^ 7 0%-^feofco 

tt2 8 OmA/cm^y, ±ffi (Pt*IJf) fljfr £>;flj£ LfcfgftX 'J T0)»Sl± 
2 6 0 0 0 c d/m 2 tfcofc„ ±IB(D^E Li^i|20mAt24 

0B#F B 1iI^fg» J ^-l±/-^(D^3 1 cX'JT®$^^TO-etl^ (3 0ft) Ltzt^ 

z oiian b &&/\ »j rttWJf -r a c t \z& y % v&tiJf j&j$ii$<z>&&3 
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iitmm i ] 

1 1 OmA/cm 2 "??. ±® (I^MJl) $Jfr t>;fJS Ltz§£ifcX- 'J T(D#SJ*[£ 8 O O 
O c d/m 2 -efco7co ±IB(DW^E LS^i$2 0mA-e2 4 0^riii 

^iEW^-arfc^^x'JTS^^^^-effi^ (3 0f&) Ltzt^Z. m& 
mo. 1 mmtD^X/f^ hrf><1 mm 2 CDtDSllcMcDflJ^-e?iilS$^fco -CD 

[tmm 2 ] 

i Tomm (I^5 0nm) £i&J]I LTctiiil;):, H»J 1 <!:|b]*$[::L 

t LTA r <J:0 2 (D;g^^fX «*HJ:tA r : O z = 10 0: 1 ) U J±2J5. 

5 x 1 0" 2 P a, RFfcH* 1 O OW. DCttit) 1 5 OW. J&JjliSJt 4 A/fPt L 

m&mKfc&TSnimMi&S 8 0~ 7 8 0 n mlCfclf^,3feiii»$;IiJ^L 
7K^*uSiMl£0. 2g/m 2 /day, illl$li0. 3cc/m 2 
/d a y ■ a t nru MJ£fcite2. 1 x 1 0" 4 Q • cm. nim$%m¥-i%m&mt 

&J8 o%-e$>-pfco 

Ii1 1 OmA/cm 2 -^, ±® fiNfr t>;U^ Lfc*3tX U T<7)5@Jgli 8 O 

0 0c d/m 2 -efeofc 0 £fc. ±IBC7)W^E Li^gf$2 OmAt'240^1 

ii^iEi!]^-t±fc^(D^xuT®^^^«-eii^ (30^) Lfctc5.il 

g3$0. 1 mm<7)^— ^X/Ky h#1 mm 2 (DfeffllClSdlCDSJ^iilS^tl,*:., d 
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mmm 1 tmmzLx. mmi3^x&^L±izmzmm(D^^^<Dmw^ 

^H5t*x (N-^-^^;u) -N-^x-;U^>vv> (a-NPD) fr£>&& 
5 x 1 0" 5 P a s J&jililJt 3 A/fl\ ADKJS3 5 0°C<b Lfc 0 




aNPD 



X (8-*S 'J^7h) 7J^--)Ai§# (A I q 3) £j&BILTfi§#Ji (ff^- 
6 0nm) ZftmLtzo C (Dfg^Jf <Dj$M3Mm. I^5x 1 CT 5 Pa. fiJcM 
J$H3A/^i: Lfco 




«i£x£(4) I 
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JrzL^Q-r > (BCP)Hi <7>i£^iJf £j&JilLTffi^;£AJi (J¥<?*2 0 nm) 



3. 6mA/cm 2 tfe^ ±® (PSJIJS) » fcSJS Lfc&ftX U TCDfffJgli 2 
0 0 g d/m 2 -efeofco ±U(Dm^B LStf^«$ 2 0mAt2 4 0 

3S^IE»)^-t±fc^(7)^xUT®$^^M^m^ (3 0«) ^ 
— <7X7\-°y H£?R£L&^fco ZCD^cfcU. ±lB^§^;XUTt:i*. T i Njf 

/<'J7tt*SiiLT, Ti Nj»ffi<7>ftt>yi=Z r N^M (S^5 0nm) £ 




BCP 
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3. 6mA/cm ! T:\ ±® (J&M) ffiljfr £>$J£ Lf-^tx 'J T0)«Sf4 2 1 O 
c d/m 2 -efeofc 0 ±IB(D^^E L*pf^B^2 0mAT?2 4 O BrFfslSSi^l 

itt&m 3 ] 

- (D^m e l a^^a^dtiJi t mmmizmE. 6 v £ep m l fc^assESBJSf* 

3. OmA/cm 2 ^ IS (JMM) fflfrfcSHt L/cfgftx 'j T<DjHJ^I4 1 5 0 
c d/m 2 -(?fcof;o ±IB<0^«E Liigl^2 OmAt2 4 OBlflli 

BM*1*fc«©*3txyTiB$^lH«W»-Cta* (3 0fS) Lfcfcz^ ffifl^ 
0. 1 mm<7)$f— ^X/ffy mm 2 (DtDllllcM(7)ilj-&-e?fi|^$^yio 

*«k y , ±IE^x y Pi*IJifMB#<z>^§ft#AI:: £ y fg3teJ3-£«T-&A 

Jl rf^b 2 fix u -5 c t tfmm £*itz 0 

immm 9 ] 

^(3. HJfc0l|7 ^PtiCzLT, lEaiiiMJi (f^5 0nm), fgpfcjf (J?<^ 6 0 
nm). f?;iAI (I^2 0nm) MLfco 

±m&ftmLtz 0 <iu /tvT&mnmtLx. t \ Nmma>itt>vizA \mm 

(J?^3 0nm) (1^5X1 0" 5 P a> J*J|gjgj£0. 5 A/fj» 

izm.^%&?izm2mm<D^*>ftvtem2titz/* i )7n.mnm. mnrnzm 
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4. OmA/cnr^-efcU. ±® (NMH) fflfr fcifflS Lfcfl&I 'J 70>SJg[* 1 
OOc d/m 2 T?fco*: 0 Sfc, _hlH(7)^E Li^gl$2 OmAt 2 4 Olffl 

Jgfr £>&-g>/<y T14#MA^#^-T -5 C t iz <fc y „ I^MJlJf^Btro^^Alc^ 
0] 

S^tLT, 2 5mmX2 5mm > f^O. 7 mm<Di§BJ;tf ^XStS ( N H T" 

^? ,j 7x*±m i7j^u*7XNA3 5) £*wtu u©aiiiA7xafc(fi$ 

S;i(cLfc7i)^T^Lfc^. hn>X^-^ U >^;4lzJ; y flIJ5 1 5 0 

nnrKDCrilMLfco -©Cril«l?lt X/^^A*XatAr 
£&fflU J±*JO. 3Pa % DCa*1. O kWt Lf; 0 ^L^\ ±IBCD C r M 

H±icgt3fe14uvx h (JK&jfcfbilSS (ft) MO F PR- 8 0 0) fi^L, V 

(ffgfe :*f-4-y1=rvO (ft) MMR-E2000) £*toT. |§2mm(D7 

^^tK'Jx^u^v^v^^x^ (pedot) t/K'j x^b>x;u** 

— h (PSS) ir©;Otfe§/Wl^iSBay t ron P CH800 
0£X !=>=]- KSsfcJcyiMi, Ifc^LTIEft&AfaiSitJi (ff^SOnm) £fl£ 

2felv*** ^StilJSO. 8ppmmT. SJg 1 p p m£LT (K,£- 1 1 5°C) (7) 

mmzkftv&zvn-ytfytxwzx* iEn}±xmmm±iz±im^ (2) 

T^$tL^>/Ky (vt^f^yt*-U>7^tU>-co-7>h7t» (P 
F) TffcSADS (ft) SiADS 1 06GE) £A tf>=J — y $£ 

lISLTfgSfcJi (g^8 0nm) LTio 
MIC, ±IE<D^§7t^±(z C a £X£2n&llE3tf:: J: U3n m(Dff^-e)iEiLts 
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mz^ m-mmm±iz. ±tmm^ (5) r^-r^v^i^n-o <bcp) 

lii^fSffiJS^fiJcM^^li. x 1 O^PairL, &tz. B C P t L i (D^E 

hP>X/^v^ 'J >^fcC=J:y I ZOU (J5^1 5 0nm) £ 

«Tii5i«aB±icmjBiL-cm-e«iJBi: Lfco -o>»^Kt«ji<D»jaT?r4, ± 

#X|£A r t0 2 (D : M£ji* (fom&A r : 0 2 = 4 0 0:1 ) U J±2)0. 

1 Pa. RFfcb^M OOW, DCtb*Jl 5 OWi Lfco fLt, J&MilJS 4 A / 
8>T?#XEE5. 5x 1 CT 2 P afl)ft#TT?77^$ffilLT(i2mmfl)7'f >tfc 

3tX'JT (®«4mm 2 ) SWtStiE L**8t$ft«Lfc, 

gli47mA/cm ! f\ ±ffl (Hlffil) ^^MSl LfcH^X g TCDlifttttt 1 
8 0 0 c d/m 2 T?feofco Sfe, ±fg(DWfltE Li^I^O. 5mAT?2 4 O 

jH«sisA<#^-r-5c^rzcfe y. m~ mmmcommmz^i-t-^mtftm^m-mm 
mmm ^ a ] 

M-mmmtLx. i zo yi=T i NSws$Eitf=ffei*, n«n 

0<b|Hl^|zLr. *lEL«*ai^l!Lfc. T i Nj*jBtO)jftBtfttt£ LT. 
X/^^^^fXIiA r ^TXCD^^^ffl L. J±^I0. 1Pa. RFtU^]1 OOW, D 
CttS^D 1 5 OWt Ltz 0 f Lt, J&jKiiJt 4 A/#T***XJE5. 5 x 1 0' 2 P a 
<D^#TT?H«?* 1 5 0nm(7)T i N ^JH£JM Lfco 
±iEa>^«E La^acDll^lf <tm-ISaglcaj±5 V^EPJPLfcB#(7)«3St 
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1 7 0 0c d/m 2 -efeofco ±IS(D^E L^l^O. 5mAT?2 4 

[Uli 1 2 ] 

L i <Dftt>yi:iCa£/*y4ri^K> (BCP) lc#^$idrf-*^fi^a 
H (Jl^5 0nm) £S(*fcf6l*, HS&0J1 0<t|Hl4«[CLT, flELlili 
Lfco fSls B C P t C a (D^E;UJt«< 1 : 2 lc& 3 J; 9 I:b c P<MMii 

1 8 0 0 c d/m 2 T?feo^ 0 mtz. ±IS<7)^E Liigt^O. 5 m At? 2 4 
OB#PM^iEK$^-ft(D^xiJ7'®^7 l 6^^Ttl^ (3 01$) L/c^C 

F&MO) & <b . Mittfm± Z*iTl^&z.t &m £ . 
[it3&#j4] 

oocd/m ! -efc^wn 0-1 2<&*r«E L^ssi^Jt^rfgsfe^tttt 

It^<DT?feofc. fcfcfU ±fBCD^E Ll^gf^ 1 . 0m A"C2 4 0 B$ffl 
— ?X* 0 y MiffttLfcfrofco ^a>«g*«i:y. ±IH^x'JT-Cfi. 
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X l^fc C t \Z & y % *3t1#tt^«Tf * C t £5tfS L fc 0 
[Jt«0(l 5 ] 

S^iH^^ctLr, L i mi+f/\*V^a^n>f> (BCP) (D^t. 

±15 (D« E Ll^glOilf <tH-1^4lJi[cmJ± 5 V ^EpiD LfcB#<DS^ 
ffiS(*0. 04mA/cm ! ^ ±® (PitlJi) fljfr b;RiJ£ Lf-^X >J TOMm 
ItlfaO. 1 c d/m 2 T?fey , nifem 1 0~1 aOW&ELgjFgBlCjt^TSSSfc 
^14(*fil^r^^4,(DT?feoyCo fcffU ±IE(DW^E L«*Sa$ 1 . OmA 

r* 2 4 o mmmmmmzittzikcDmttJL u 7m^tft^mmmxm.m oo^) l 

it. n=Fffi&&mmrf : &&-?&ztiz&i>)^ m—mmmommmiztsi+zmytm 
vm-mmmngit, wuttf®j±ztix^z>z ttmmztitz* &tz. wi-mm. 
mmizTJist>>j^mvT)u±i i J±m£mrt^£hx^tj:i^kiz < }:i). 

zz-tzmmLtzo 

m+Wi&umm$ftmLtj;^mt. nmmi otmmizLx. tiELi^g 
wzftmLtzo 

±tiommE Lm^w<Dmmmtm—mt®m\zmi±5v&mnLtz#f<D i m)iii 

M3 0mA/cm 2 ^ ±W (PiUH) fljfr «=>I'J£ L fcfg^X 'J T<£>jiEf Jtliift 
1 2 0 0 c d/m 2 -efcy x Hjfj£#l]1 0~ 1 2(D^E L a^^SICj±^T^I^# 
14l«T^-^tOT:-fcofco &tz. ±fefl)tlEL$^il$0. 5mAf2 4 
OB#P B ^^ig»)^^fc^(D^3 , cX'JT®^7 l c^M-(?tE^ (3 0fS) LtztZ 
E^O. 1 mm(D^-^X/f^ h#1 mm 2 (7)iSHIcM<7)il|-£-eiSiI££*l, 

^(D^cfcy, ±iB^xuT-eii. m-mmmmmmizmtttmvn-m 
mm <Dgit. M4ttf±cx^&^t tmm z*itz 0 
immm i 3 ] 
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-Tex (N-i-ZP^Jl^) -N-7i-^>yv> (or-NPD) ^K^iQlft^ 
yj&^L Tift ;iAiii£Ji (l*4 0nm) £ff2J& Lfr 0 
jE7LaA«l3ai»±l=te3ll*^=J:y±IB«JftSC (4) (c^fTJUS 
-^^/'jy-ibtim (A I q3) £j*JBtLT$S3teJB (S^6 0nm) 

JtUM 3mA/cm J t\ _t® (Bffll) fflOfr €>3M£ Lfclg&X 'J T<7>$fJtli|$ 3 
7 0c d/m 2 ^feofc 0 *fcs ±S5<D^tHE Li*gi^2. 5 m AT? 2 4 0B# 

iwattffift^^fc^^xgTia^^iiftiiiTFa* (30® Ltctcz. 

52l«HIJB*^tt-r -5 - <b l-cfc y , «-|9E«fia)»fiKl^l3*5lt*563tJi^»-l8ia 
1 4 ] 

LT, I ZOfcflfcDffcbyiZT i N»K£RI*fctel*. lli 1 

X/\°y£#XI£A r #X<7><?f U J±7D0. IPa, RFt±i7DlOOW, D 

CtHJl 1 5 OWi Ltzo fit, J&J]IilJ£4 A/fd>T*#XJ±5. 5 x 1 0" 2 P a 
0)ftf*TT?*^1 50nm(DT i N jiJR£jfcj£ Lfco 

±ie<d^«i e l m^mmommm t m—mmmizmE. e v £ epjq l /cb#<d«3Se 

Mttl 2 mA/ cm 2 T% ±® (P&M) f'Jfr LfcfgftX 'J TOM Jg(S$J 

3 4 0c d/m 2 "efeofco ±IS<D#$E LS^gi^2. 5mAt2 4 O 

B#FBlg^!gl&£-ti-fc&<D#&X "J TiB*3t¥Si*«T?a*( 3 Ofg) Ltz t Z 5. 
<7*7$v hli#«L^ofc, Z(Dfgm«fcy. ±IB^xUT-ei*. ffiTfi 

iH£M * c <b i3 ck y . m-^n^a)ff^B#ic it & mtftm^m-mm 
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ttt&m 7 ] 

&mz-\ 1 mA/cm 2 -e. ±s (i^nji) mfrt>mj£Ltz5£?t3LVT commits 

3 3 0 c d/m 2 T?fey. mmmi 3. 1 4(D^E L a^BlCtb^Tfg^tt 
fim^CD-efc-ofco fcf=U ±1H(D^E Li^gi^ 2 . 5mAT?2 4 0B# 
F H ^«l)^1±fc^(D^xUT®$3t^«-cm^ (3 0§) Lf-<hZ5, 

mftmmtfftfr?z>ztiz£v^ m-mmm<Dmmmizisn^^mcDmit. m 
[kttmi 8 ] 

±ibcdw$i e l m^mcommm t m - mmm \z ms. 6 v £ em l tzmcDnza 

^IIi6mA/cm 2 t% ±® (PlflJI) » L/c^X >J T(D)iEiJt[^ 1 

8 0c d/m 2 -efey . ^WJ1 3, 1 4(D^E L ^^aiChb^T f§pfe4#t±(i 
^ll^CD-efco/ro ±IB(D«E Lt^t$2. 5 m A 2 4 O B#^3S 

^»$#fr^ofg3txuT®^^gi«-eii^ (30^) Lfc<tc^,. mm 

mo. 1 mm(7)^— >7XtK^ mm 2 (DtcEllcMOf IJ^"e5i^^Hfro CCD 

it. MittfZLCxi^ztrtmmztitzo 
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■j Ttemnmit* &mj:mizt$^xMmmAZftt>te^n&mmmz£ vmmz 

c c/m 2 /d a y ■ a t m&LT . S^TffifciT^ 1 .0x1 CT 2 Q ■ c mJMT. pIII 
ffi4K3 8 0~7 8 0 nmfCfc(t-6JtSiaW<3 0%J*LhT?fc& o Ci^lStt 

•J 7l±3ISJBa>JS^)b< 1 0-5 O nm(Dtfiffl-efc-5„ 

ail<7)il<^^1 0~ 5 O O n m(D®HT?fo& 0 

5. If^JS 1 C:SSIi<D*s«|xi^ hP;U5^^-tr> hS^a^filcfcLNT. 
BT^fIHg3 8 0-7 8 0 nm|Cfclt*3t2ifl^*<6 0%ja±t?fe-S o 

6. ff^^l [c|B«0)W#xb>7 hP;U5*y-tz> MUta^aizfcl^T, 
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mmmttyfr b & <§> m t *mm £ ^fcttitr & y # swtt $ tts, 

9. If^in [zf2i)6(D«xu^ hp;u5*^-tz> hSHta^Sfcfc^x. 
1 O. IS^in |C=5«6(7)^XU^ hp;us*y-tz> K®^S*gai-fci^ 

r. MiBi®^Ji<Dv— hiatal* s 1 Q/DyTT:-ifc5o 
1 1 . mutmi \zum<Dn^is<7 hp;u5*y-tz> hinta^sic&iN 

fl&IEXWl*, ^771^, v l J^>Sfi > S^T-^-f ;UA<DL^+L^fc-5 0 

1 2. is*^±[ziii;^isitbtLfc^ijs. ftmm$.&mt- 

1 3. IS^1 2lcfEig<D*r*£xu>7 hP;u5*y-tz> hPHta^filcfc 
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1> N "C, fllBII— I^II^CDJS^-ttO. 1 ~ 1 0 n m(D|gffl[ZfetJ, BUfBW^^iilll^ 
m.M<DW-fr\& 3 - 3 0 0 n m(7)t5H[cfe^) 0 

1 6. fffjfcif 1 2[ziBtl6(7)^^xb^ hp;us^^-tz> hUHta^Sfzfe 
i x T» HuiEIMJiiiig^gJA^ 1 . ox i cr 3 Q ■ c mJ^T(A#Jl&&i,M£M 

J:^/Sf:tt7;^ U±H£Jl<D^Uj±i|Mi. 1:1—1: 3 (DfGHIIzfc3 0 
l^T. MlBm-ISMil(iJtMx?Ilcfc^r^«A^^^^S^flI;i[3j: y 

1 9. If^i 2izfBK0)^xb^ hp;us^^4z> hiU^^aicfc 
i^r. HfrIfill-l§^lli^iJ53cllxfilcfcL^r^0^^lt^ i /3 o o i^ltv 
& & t ;u =r > $ x/ < ^ * #x t l r l f- x / ^ $ u > y& iz £ y m $ 

2 0. 11^311 2|ZfB*j(D*I-#gxU>7 hp;us^^-t> hlj^gTF^aiwfe 
t^T. HufES*t(i. tf^X^lfc. v'Ja^Il iS^37^;ixA(7)lN-r^^T?fe 
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la^fefe-sitBtifcLfco -Hied: y N m&mt&mt(Dmzft&-? Tit 

(D^xu>7 ho;u==*-/-fe> hiS«S*Sai*. **t-tl::0UfcK(+ t>*i*:l»8l 
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